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PREFACE

On 27-30 October 1986 a survey was conducted on the White River, Jackson

and White Counties, Arkansas, for freshwater mussels (Mollusca:Unionidae).

The purpose of the study was to collect information on mussels for the US Army

Engineer District, Memphis (LMM), to be used for decisions concerning the

environmental effects of maintenance dredging at selected sites between river

miles 254.6 and 230.7 on the White River. This report was prepared by

Dr. Andrew C. Miller, US Army Engineer Waterways Experiment Station (WES),

Vicksburg, Mississippi, and Dr. John L. Harris, Arkansas Highway and Transpor-

tation Department, Little Rock, Arkansas. Additional assistance was provided

by Dr. Morris Mauney, LMM; Mr. Manual Barnes, US Army Engineer District,

Little Rock; and Mr. Jim Stewart, US Fish and Wildlife Service, Jackson,

Mississippi. Messrs. Robert Leisure and Raymond Spicer, Grand Glaise,

Arkansas, provided information on existing and past mussel resources in the

river. The following divers from Lake Dardanelle, Arkansas, collected mussels

during the survey: Messrs. Jerry Howard, Sam Jones, and Spencer Cox. The

report was edited by Ms. Jamie W. Leach of the WES Information Products

Division.

This report was conducted under the general supervision of Mr. Richard

Coleman, Acting Chief, Aquatic Habitat Group; Dr. Conrad J. Kirby, Chief,

Environmental Resources Division; and Dr. John Harrison, Chief, Environmental

Laboratory, WES.

Commander and Director of WES was COL Dwayne G. Lee, CE. Technical

Director was Dr. Robert W. Whalin.

This report should be cited as follows:

Miller, A. C., and Harris, J. L. !987. "A Survey for Molluscs in
the Wbrite River near Newport, Arkansas, 1986," Miscellaneous Paper
EL-87-5, US Army Engineer Waterways Experiment Station, Vicksburg,
Miss.
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI

(metric) units as follows:

Multiply By To Obtain

cubic feet 0.02831685 cubic metres

feet 0.3048 metres

miles (US statute) 1.609347 kilometres

tons (2,000 pounds, 907.1847 kilograms
mass)
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A SURVEY FOR MOLLUSCS IN THE WHITE RIVER

NEAR NEWPORT, ARKANSAS, 1986

PART I: INTRODUCTION

Background

1. Freshwater mussels are a renewable resource with economic, cultural,

and ecological value. Their meat has been used for food and the shells as

ornaments, tools, and pearl buttons. Because they are long lived and practi-

cally nonmotile, their presence at a site provides evidence of previous habi-

tat conditions. They are useful laboratory organisms for bioassay studies and

research on sublethal and lethal stress. There are over 200 species of fresh-

water mussels in this country, and, of these, 25 are on the Endangered Species

List prepared by the US Department of Interior.

2. These invertebrates live in ponds, lakes, streams, and large rivers.

*" They frequently dominate the benthic fauna, both in numbers and biomass. They

inhabit a variety of substrates including mud, silt, sand, and gravel, or

between and under large rocks. However, they are most likely to be found in

gravely sands in medium- to large-sized rivers in the central and eastern

United States. Depositional areas, such as gravel shoals or bars, have stable

substrate and moderate current velocities which bring in food and oxygen, and

remove wastes and recently settled sediment.

3. In this country the largest commercial use of mussel shells is for

the cultured shell industry. The three-ridge (Amblema plicata), washboard

(Mega~onaias gigantea), ebony shell (Fusconaia ebena), or Ohio River pigtoe

(Pleurobema cordatum) are collected from rivers in the eastern United States.

The meat is removed and the shells shipped to the Orient where they are cut

into cubes, then ground into spheres and inserted into an oyster as a nucleus

for a cultured pearl. Live mussels are collected by diving, infrequently by

wading in shallow water, or by dragging a brail from behind a boat. A brail

consists of several hundred four-pronged hooks attached to a wooden or metal

bar 3 to 7 m long. Live mussels will clamp shut on a hook when it slips

between the partially opened shells.

4
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Purpose and Scope

4. The purpose of this study w .s to collect and identify live fresh-

water mussels and shells (Mollusca:Unionidae) at selected sites on the White

River, Jackson and White Counties, Arkansas, between river miles 254.6 and

230.7 (Table 1). Specific attention was directed to the pink mucket

(LarmpsiZis orbicutata), listed as endangered by the US Fish and Wildlife Ser-

vice. Sites chosen for study are dredged by the US Army Engineer District,

Memphis, to maintain commercial navigation traffic.

Study Area

5. The major source of the White River is from the outlets of Bull

4! Shoals and Norfork Lakes (although other lakes contribute), located princi-

pally in Marion and Baxter Counties, north-central Arkansas. The river flows

in a southeasterly direction until it reaches Newport (Figure 1), then it

turns south and eventually enters the Mississippi River in Desha County,

Arkansas.

6. Discharge in the White River has been regulated to some extent by

Beaver Lake since 1963, Norfork Lake since 1943, Bull Shoals Lake since 1951,

and Clearwater and Table Rock Lakes, Missouri, since 1948 and 1956, respec-

tively. The maximum discharge at Newport for the period of record was

343,000 cfs* (17 April 1945), and the minimum discharge was 2,870 cfs

(27-30 September 1954). Maximum gage height at Newport was 35.9 ft on

18 April 1945. Average discharge for 52 years of record was 22,800 cfs. Mean

discharge and gage height at Newport during this study period are listed

below:

Date Discharge, cfs Gage Height, ft
27 Oct 8,410 1.96

28 Oct 7,770 1.50

29 Oct 7,770 1.52

30 Oct 9,390 2.69

* A table of factors for converting non-SI units of measurement to SI
(metric) units is presented on page 3.
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7. The following is a summary of pertinent chemical data collected

every other month from November 1984 to August 1985 (N = 6): specific conduc-

tance (154-269 mho/sq cm), pH (7.7-8.2), turbidity (3.5-70 JTU*), dissolved

oxygen (7.7-10.8 mg/), total hardness as calcium carbonate (100-130 mg/i),

total alkalinity as calcium carbonate (28-130 mg/i), sulfate (4.8-10.0 mg/i),

calcium (24-30 mg/i), and magnesium (7.4-14.0 mg/i). Nitrate plus nitrite

nitrogen ranged from 0.23 to 0.53 mg/i as N, and total phosphorus from

<0.010 to 0.050 mg/i as P (US Geological Survey 1985).

8. Hypolimnetic releases from Bull Shoals and Norfork Lakes reduce

water temperature in the tailwater to 6' to 170 C annually (Hoffman and

Kilambi 1971) creating a trout fishery (Aggus, Moraia, and Baker 1978). Sum-

mer water temperatures stay below 200 C at the outlet of Bull Shoals Lake,

river mile 418.6, and at Calico Rock, Arkansas, river mile 359.1 (Figure 2).

*However, at Newport and Clarendon, river miles 257.6 and 100.1, respectively,

water usually exceeds 200 C from June to November.

9. The study area began at Newport and extended about 25 miles down-

river to river mile 230.7 (Figure 1). This is the uppermost portion of the

White River Navigation System; commercial traffic terminates at Newport. This

reach of the river was opened to commercial traffic in the early 1970's and

required extensive dredging. The navigation system is maintained by dredging

every year, or once every 2 or 3 years at 12 locations (Table 2). Hydrauli-

cally dredged material is deposited in shallow water or on exposed shoals.

Disposal piles, which consist of sand, gravel, and dead shells, vary in length

from several metres to over 2 km; height above low water level ranges from

several centimetres to 4-5 m.

Historical Background

10. One of the earlier reported mollusc surveys in the White River in

Arkansas was conducted by Hinkley (1916). Gordon, Kraemer, and Brown (1979),

reviewed existing literature and museum records, and Gordon (1982) sampled at

13 sites between Lake Sequoya and St. Charles. Gordon (1982) reported that 64

of the originally known 100 species from the White River have been collected

in recent sampling. Kraemer (1980) collected molluscs and other benthos in

* JTU = Jackson Turbidity Units.

10
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the White River at St. Charles, Arkansas County (south of the study area).

She collected 17 species of unionids and the Asiatic clam Corbicula fluminea,

although no Federally listed endangered species were obtained. Stein and

Stansbery (1980) used a brail and a hard hat diver to collect live molluscs

from a bridge construction site in Jackson County. The bridge, located at

river mile 236.2 in the present study area, was recently completed. Stein and

Stansbery collected 25 species including two specimens of the endangered

mollusc L. orbicuZata.

11. Between 1912 and 1914 the commercial shell industry in Arkansas was

responsible for half of the yearly production from the Interior Basin south of

the Missouri River including the Ohio River and Gulf Drainages. The White

River was the fourth most productive river in the United States, receiving the

highest yearly price per ton of shells (Coker 1919). The White River near

Newport was the site of extensive commercial shell harvesting during the early

1950's.*

* Personal Communication, Robert Leisure, 27 Oct 1986, Commercial Shell
Fisherman and Buyer, Grand Glaise, Arkansas.

12
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PART II: METHODS

12. Qualitative and semiquantitative collections for molluscs were made

with a three-man diving crew supplied by the US Army Engineer District, Little

Rock (Figure 3). At each site the boat was anchored and a diver equipped with

) - !

a. Dive boat b. Retrieving mussels

Figure 3. Positioning the dive boat and retrieving mussels from the

White River, Arkansas

SCUBA searched for a specific period of time (usually 15 min) for live mussels

(Tables Al and A2, Appendix A). Because of the high water velocities (often

in excess of 50 cm/sec), the diver was tethered at all times. At most sites

lateral motion across the current was considerably restricted. Typically, the

diver moved away from the boat with the current as far as possible, then

worked toward the shoreline or the main channel. I'suallv the boat had to be

repositioned several times to ensure adequate coverage. At each site the

diver provided information on current velocity, depth, substrate composition,

and presence of shells and live mussels.

13. One or more nondivers searched the shoreline -ind shallow water at

each site for shells and live mussels (Tables A2 and A3, reqpectively). Notes

were made on physical conditions at each site, and the relative age (i.e.,

13
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fresh or old material) of the shells. Semiquantitative samples were obtained

by divers at river mile 236.2 (the Highway 67 site, Figure 4) by collecting

all mussels from within a 0.25-sq-m quadrat (Table A4). High current velocity

made it impossible for the diver to obtain total substrate samples.

Mr. Robert Leisure, a commercial shell fisherman and buyer, worked two tran-

sects with his brail boat at river mile 236.2 (Table A5).

Figure 4. A dredged material disposal site on the
White River, river mile 236.2

14. Live mussels obtained during the survey were identified and

counted. Selected specimens were weighed (0.01 g) and total length recorded

(0.1 mm). All mussels not needed for voucher specimens were returned to the

White River.
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PART III: RESULTS AND DISCUSSION

Molluscs of the White River

15. Thirty-one species of unionid molluscs, and the Asiatic clam,

Corbicula flluminea, were collected from 12 dredge disposal sites on the White

River in Jackson and White Counties, Arkansas (Table 1). Twenty-four species

were found alive, and seven additional species were represented only as

shells. The endangered pink mucket, Lampsiis orbiculata, and the fat pocket-

book (Potamilus capax) were not found alive during the survey. However, fresh

shells of L. orbiculata were found at river mile 236.2 (site 11, see Figure 1)

and relict shells were found at seven additional sites (Table 2). Figures 5-8

show four of the species collected.

16. Based upon collections of shells, the molluscan fauna in this reach

of the White River was dominated by the three-ridge (AmbZema pzicata), butter-

fly (ElZipsaria lineoZata), ebony shell (Fusconaia ebena), fragile papershell

(Leptodea fragiZis), hickorynut (Obovaria olivaria), three-horned wartyback

(Obliquaria ref~exa), bank climber (FTectomems dombeyanus), bloofer

(Potcmuilus purpuratus), monkeyface (CuadruZa metanevra), pimpleback

(0. pustuZosa), and buckhorn (Tritogonia verrucosa) that were found at 10 or

more of the sites (Table 1). The least common species were the deertoe

(Truncilia truncata), pyramid pigtoe (P7eurobema pyramidatum, = P. rubrum),

Ouachita kidneyshell (Ptychobranchus oocidentaZis), and pink papershell

(FotariZus Zaev- ssima). Eight of the twelve sites had 20 or more species.

Dredged areas with the highest richness were sites 1, 2, 8, 10, and 11, where

20 or more species were obtained (Figure 1, Table A2). The fewest species of

shells were obtained at sites 3 and 9 where 15 and 12 species, respectively,

were collected.

17. Using SCUBA and collecting by hand in shallow water, 192 live mus-

sels were taken at 8 of the 12 sites (Tables 2 and A3). The majority of the

mussels, 96.8 percent, were obtained at sites 4, 5, 8, 11, and 12 (Figure 1).

The most common species were 1". -ber(7 (22 percent, taken at five sites),

C. puotuosr (26 percent, collected at six sites), . 'vOW' (7 percent,

found at two sites), and 7'. ,t,: (22 percent found at five sites). A

total of nine species were taken only at a single cite, and eight species were

represented by a single live individual.

15
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Figure 5. Lcorpsilis ventricosa from the
White River, Arkansas
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18. Mussels were confined to fairly narrow (1-2 m) gravel strips paral-

lel to the shore. They were usually in water 4 to 6 m deep and about 5 to

15 m from shore. Closer to shore the substrate consisted of mud or clay, but

in deeper water toward midchannel the bottom was composed of sand and small

amounts of gravel and dead shells. At site 4, a relatively large number of

mussels (28 individuals representing nine species) were found in shallow water

near the dredged material. At site 8, 10 species and 26 individuals were col-

lected in mud substrate in low velocity water (<15 cm/sec) within 20 m of the

shore. These mussels were on the opposite side of the river from the disposal

sites in a segment that probably did not require dredging. These depositional

areas supported f7. , 7. 7aeC7'ssima, and Zasmiaona cormpzanata, as well

as lesser numbers of thick-shelled species.

19. Six semiquantitative 0.25-sq-m samples were taken at site 11

(Table A4). Unionid density was estimated to range from 4 to 44 individuals/

sq m, and species richness from one to five per quadrat. These samples were

dominated by F. 7ineohzta (37 percent) and Q. pustuZosa (31.2 percent); the

. other eight species each represented less than 10 percent of the collection.

* The two brail samples (Table A5) were dominated by E. Zineolata and

0. oiva'a (both 24.3 percent), and fewer numbers of C. pustu7losa and

(. refera (both 16.2 percent).

20. Evidence of recent recruitment (i.e. specimens that were at least

half the maximum size) was noted for 10 of the 24 species collected alive in

the study area (Table 1). About 10 percent of the live 0. otivaria were sub-

adults. For the remaining nine species, evidence of recruitment was based

upon either one or a few subadults.

Community Characteristics

21. The mussel fauna of the White River near Newport, Arkansas, is

.4 moderately diverse, consisting of at least 24 species. The community is

dominated by thick-shelled species (F 7"on 'a spp., '$uadrla spp., and

. 'eo fta), which are common inhabitants of sand/gravel and mud substrate

-" (Buchanan 1980, Parmalee 1967). Less common species ,r 
,  '

( 7 ,onta qrancio, and facr'7ma-a oania, typically collected in

soft substrate (Parmalee 1967) were found in depositional zones in deep water

in mud or silt.

"" 18
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22. Unionid communities in large rivers are usually dominated by a sin-

gle species (such as the three-ridge, A. plicata, the ebony shell, F. ebena,

or the washboard, MegaZonaias gigantea), which can comprise about 50 percent

of the community (Miller and Payne 1987, Payne and Miller 1987). Typically

when F. ebena is present it is often the most abundant taxon; when absent,

usually A. pZicata or M. gigantea are most common. Based upon live and shell

collections, and observations of commercial fishermen (Robert Leisure, per-

sonal communication), the unionid community in this reach of the White River

was probably always dominated by F. ebena.

23. Based upon a comparison of live molluscs and shells collected from

the dredge disposal area (Table 1), certain unionids have either been extir-

pated, or else are now extremely uncommon in the study area. Seven species

(Actinonaias Zigamentina, EZJiptio dilatata, L. orbicuZata, P. rubrum,

P. occidentalis, Q. metanevra, and T. truncata were found as shells but not

taken alive (Table 1). Of these seven species, Stein and Stansbery (1980)

collected all but three (P. occidentalis, P. rubrum, and F. diTatata) in an

intensive survey at river mile 236.2 (site 11). In their survey a diver spent

more than 5 hr in the water and collected over 800 live mussels. This degree

of effort should ensure collecting even the least common species; it is

possible that the above three species are no longer found in this reach of the

White River.

24. Live molluscs and shells in the study area were robust, with little

evidence of erosion. Specimens of A. ligarentina, P. occidentaZis, and

7Zpsi;i ?'ontric~cZ were exceptionally thick, the nacre not stained, and the

periostracum mostly intact. These attributes characterize the water quality

as good, with adequate dissolved calcium and moderate levels of suspended sed-

iments which, with high velocity water, can erode shells. Cold-water releases

from Bull Shoals and Norfork Lakes have a minor influence on water tempera-

tures in this reach of the White River (Figure 2). Periodic releases of cold

water from hydropower facilities have affected recruitment of unionids in the

Cumberlnnd! River (Miller, Rhodes, and Tippit 1984) and the Canev Fork River,

Tennessee (Miller, unpublished information). j
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Lampsilis orbicuata

25. Iarpsilis orbicuZata has always been reported as uncommon, although

distributed over a wide area. Its range included the Niagra River at Buffalo,

New York; the Illinois River in Illinois; the upper and lower Ohio River and

some tributaries (Allegheny, Monongahela, Kanawha, Muskingum, Scioto, Green,

Wabash, and White Rivers); the Cumberland and a tributary, the Obey River; and

the Tennessee River and some of its tributaries (Clinch, Holston, French

Broad, Flint, and Duck Rivers, and Limestone Creek). It has been found in the

Cumberland River, Tennessee, and the lower Tennessee River below Wilson and

Guntersville Dams in Alabama, and below Pickwick Dam in Tennessee, and in the

Meramec River Basin, Missouri (Buchanan 1980).

26. Results of previous studies illustrate the rarity of this species.

In Illinois, Parmalee (1967) reported that this species was uncommon to rare

and taken only from large rivers in deep water. Buchanan (1980) reported that

-. orbic?7ata was found in a variety of substrate types ranging from silt to

cobble but was most common in gravel and cobble. Typically it was collected

in water 0.3 to 1.5 m deep with currents ranging from 0.0 to 30 cm/sec at the

bottom. .av<S orbiculata represented only I percent of the mussel fauna

in the Meramec River Basin. The Arkansas State Highway and Transportation

Department (1984) searched 1,483 sq m of bottom at a site in the Spring River

and collected only six live f. orbicu~ata. Stein and Stansbery (1980) found

only two [. orbicu~ata out of a total of 814 live molluscs collected during

their survey. In a survey of the Black River near Pocahontas, Arkansas,

44 sites were searched and over 1,000 mussels were collected including two

live 3. orbicudcta (Miller and Hartfield 1986).

27. Although gravel substrate in the study area provides suitable habi-

-* tat for the endangered L. orbicuata, no live specimens were found during this

' survey. The number of relict shells collected in the dredged material disposal

pil-.s (i.e. they were dredged from the river) indicates that live 4. _

were widely distributed, although uncommon, in this reach of the river

(Table 2). Commercial shell fishermen bring approximately 15 7< -. - w to

a local shell buyer each year. Most of these : rt'+«c probably originate

from the study area, although some could be brought in from areas downriver.

Presumably some individuals of this species are identified by the shell
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fishermen and returned to the river immediately after capture (Robert Leisure,

personal communication).

28. One intact set of fresh shells (the organism 1_ad died during the

summer of 1986) was collected at river mile 236.2 (site 11, see Figure 1).

Based upon the results of this survey and that of Stein and Stansberv (1980),

the most likely site to find live f. orbi'cui2ta is at river mile 236.2. It is

possible that live L. orbieulata could exist at any of the dredged sites where

the relict shells were collected; however, the most valuhle site for common

and uncommon molluscs, as well as T. orbicutata, is at river mile 236.2

(Table 2).

Density

29. At site 11, mussel densities ranged from 4 to 44 individuals/sq m

(based on six quantitative samples). These values can be contrasted with the

upper Miqsissippi River, where average densities ranged from 2.8 to 202.0

organism4/sq -n (based on 10 quadrats) at 15 sites (Milici and Payne 1987).

The Black River, near Pocahontas, Arkansas, whirh has abut half the discharge

as the White River but is similar in other respects, has a fairlv extensive

mollusc friona. Miller and Hartfield (1986) conducted a d-(a survey or, that

river using divers and collected over 1,000 live rmuss:els !frr 44 sites.

- Clearlv ,he r,-<sel faurna of tho White River in the ,ztud,, ,re -an. be chlara_-

terized a- :,,iving moderate to low densb ties when compeers, tc ith other 'ites.
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on an annual or as needed basis (Table 1). Commercial harvesting was, and is

still being done with the brail, divers equipped with surface air supply, and

,or period in the past, benthic dredges dragged from a boat. It is not pos-

siblc to determine the extent that dredging, as compared with commercial har-

vesting ethods, contributed to loss of the molluscan fauna.

31. At site II live mussels and fresh shells (less than 5 percent of

the collection ) were found that had been damaged bv a hydraulic dredge. How-

ever, at sites 6 and 12 about six intact shells were found that could not have

been the resulL of dredging in 1986 (Table I). These individuals could have

been stranded by low water or died of other causes. At sites 4 and 9, small

live unionids were collected in gravel in water less than 0.5 m deep and

within 3 m of shore. These juveniles could have been displaced from deep

water by the dredge (possible for site 4, river mile 250.0), or could have

recently invaded these dredged areas.

32. Although mussel densities have been affected by activities of man,

there was evidence of recent recruitment for at least 10 species in this reach

of the White River (Table 1). Juvenile mussels were found at sites 4, 9,
and 11 (r ver miles 250.8, 239.9, and 236.2, respectively). These three sites

represent the most important areas in the study area for mussels. At the lat-

ter site -mall mussels were collected with the brall (Table A5) and in quanti-

tative s3mplps (Table A4).
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PART IV: SUMMARY AND CONCLUSIONS

33. The White River near Newport, Arkansas, has been well known for

supporting a dense mussel fauna including commercially valuable species. Cur-

rently, the fauna is dominated by the ebony shell, Fusconaia ebena, in addi-

tion to three other thick-shelled species. Based upon results of this survey,

three unionids (Pleurobema pyramidatur, Ptychobranchus occidentalis, and

?Z 7iptio diloataa) may have been extirpated from this reach of the river. The

endangered Lampsilis orbicuZata was found only as shells at 8 of the 12 study

sites; however, two live individuals were collected during an intensive survey

conducted in 1980 (Stein and Stansbery 1980). Dredging to maintain the navi-

gation channel has negatively affected density and species richness of these

invertebrates. In addition to dredging, the disposal of sand and gravel on

existing mussel beds has been detrimental to the fauna. However, evidence of

recent unionid recruitment was found for 10 of the 24 species of mussels col-

lected during this survey. Although cold-water releases from Norfork and Bull

Shoals Lakes, located upriver of the studv area, could have contributed to

loss of mussels, they have not eliminated the fauna, or recruitment.

34. Recently published papers contain accounts of the loss of unionid

species in large rivers due to dredging, sewage effluents, or other activities

of man (Horne and McIntosh 1979, Klippel and Parmalee 1979, Strayer 1980,

', Taylor and Hughart 1981, Taylor and Spurlock 1982, Neves and Zale 1982, Clarke

1986). While the mussels of the White River near Newport have been affected

*by water resource development, sampling with the brail, with SCUBA, and care-

ful searches along the shore has demonstrated the presence of juveniles of at

least ten species. This indicates that while the fauna has been severely

stressed, it has the potential to recover if suitable substrate is available.
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Table 1

Bivalves Collected on the White River, October 1986

Scientific Name Common Name Shells* Live* Recruitmnent**

Actinoaias Ziqamentina Mucket, grandma U N N
Amblema pZicczta Three-ridge C U Y
Anodonata grandis grandis Common floater U U N
Cyprogenia aberti Western fanshell U U N
ElZiptio di7~atata Spike, ladyfinger U N N
EZlipsaria lineoZata Butterfly A A N

Fusconaia ebena Ebony shell A A N

Fusconaia fZlava Wabash pigtoe U U N
Lamnpsilis orbiculata Pink mucket, U N N

Higginsi
Lar-psilis teres Yellow sandshell U U N
LcLrps-_Zis ventr-icosa Plain pocketbook, A A Y

grandma
TCasligona cor-planata White heelsplitter N U Y
leptodea frag'ilis Fragile papershell U U Y
H qurmia reta Black sandshell U U N
MVeqaZonai'as c7igan tea WsbadUUN
O'bhqauar-'a refZexa Three-horned U U Y

wartyback
Obovaria o~-&varia Nickorynut, eggshell A A Y
P~ectornerus edoPbeyanus Ohio River pigtoe U U N
PZeurobema ccrdatum Pyramid pigtoe U N N

PZeurobema pyramidatwn Pink papershell U U Y
Potarnilus Zaevissima Bank climber U U N
Potamilus purpuratus Bloofer U U Y
Etychobranchus occidentaZis Ouachita kidneyshell U N N

QuadruZa cy~indrica Rabbitsfoot, U U Y

cucumber
QuadruZa metanevrcz Monkeyface U N N

Quadrula nodulata Wartyback U U Y

Quadru7~a pustulosa Pimpleback A A Y
Quadrula quadruda Mapleleaf U U N
Tritoqonia verrucosa Buckhorn U U Y
TrunciZ~a trwwcata Deertoe U N N

Corbicula fZlurinea Asiatic clam U U Y

Total species 31 24

*A = abundant; C =common; U = uncommon; N =not found.

**Recruitment: Y =yes; N =no.



Table 2

Summary Data for Bivalves Collected at Dredge Disposal Sites

on the White River, 27-30 October 1986

No. of
Species Dredging Last

Site No. River Mile* Shells Live Schedule** Dredged Notes

1 254.3 25 1 2 7/86 Relict shells
L. orbicu~ata

2 254.0 20 3 1 7/86 Relict shells
L. orbiculata

3 252.8 15 -- 1 7/86 High density and

richness; relict
L. orbiculata

4a 250.8 18 -- 8/85 Shells uncommon

4b 250.2 18 -- 8/85 Shells uncommon

4c 250.0 18 10 1 7/86 Shells uncommon,

relict L. orbicuZata

5 248.7 19 7 2 7/86 Relict shells

6 245.8 16 -- 3 7/82 Shells uncommon,
relict L. orbicuZata

7 244.6 12 -- 3 7/82 Shells uncommon

8 241.9 26 10 1 8/85 Fresh shells, relict
L. orbicu ata

9 239.9 12 2 2 -- High density

10 239.2 22 -- 2 7/86 High density, relict

L. orbiculata

11 236.2 27 13 2 10/80 High density, rich-
ness, fresh

T,. orbiculata shells

12 230.8 22 9 2 10/72 Fresh shells

* River miles are approximations; see Figure 1.

** Dredging schedule: 1 = yearly; 2 = every other year; 3 = every third

year.
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Table Al

Summary Data for Live Molluscs, Collected by SCUBA Diving and by Hand

in Shallow Water, 27-30 October 1986

River No. of No. of
Site Mile Bank* Replicate Method** Species Individuals Notes

1 254.6 R(25)t 1 D(15)t .... Sand, gravel
1 254.65 R(20) 2 D(15) .... Sand, gravel
1 254.4 R(25) 3 D(20) 1 1 Mud (6-10 cm)

over sand
2 254.2 R(50) 1 D(15) 3 3 Mud, gravel

3 253.0 R(25) 1 D(15) .... Gravel, few

dead shells
4 250.6 R(15) I D(15) 1 1 Sand, gravel
4 250.7 L(25) 2 D(15) .... Gravel from

dredge

4 250.7 C(100) 3 D(10) .... Gravel, few

shells
4 250.7 R(75) 4 D(10) .... Gravel
4 250.8 L(25) 5 D(10) .... Sand, mud, no

shells
4 250.6 L 1 HC 9 24 Gravel from

dredge
5 248.6 R(20) 1 D(15) I 1 Mud, gravel

5 248.6 R(30) 2 D(30) 7 21 Gravel
6 245.7 C(100) 1 D(13) .... Sand
6 246.0 R(20) 2 D(14) .... Sand

7 244.3 L(50) 1 D(15) .... Sand
8 242.8 R(75) 1 D(9) .... Sand
8 242.8 R(50) 2 D(10) .... Sand
8 241.9 R(20) 3 D(6) .... Gravel from

dredge

8 242.9 L(20) 4 D(15) 6 19 Mud

8 243.1 L(40) 5 D(15) .... Mud

8 243.1 L 1 HC 6 7 Mud

9 239.8 L(35) 1 D(15) I I Sand, gravel

9 240.0 R I HC 1 I Gravel from

dredge
10 239.0 R(50) 1 D(3) .... Clay

10 239.1 R(20) 2 D(5) .... Clay
11 236.0 L(15) I D(19) 8 27 Gravel

11 236.0 L(15) 2 D(15) 8 13 Gravel

11 236.0 R I HC 2 3 Gravel from

dredge
12 230.7 L(30) I D(15) 7 34 Grave]

12 230.7 L(20) 2 D(20) 7 33 Gravel

12 230.7 R 1 HC 2 3 Gravel from

dredge

* R = Right bank; L = Left bank; C = Center.

** D = Diver collected; HC = Hand collected.
t Numbers in parentheses refer to distance from bank in feet.
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Table A2

Summary Data by Site for Shells Collected on Shore or in Shallow Water

by Hand 27-30 October 1986 (X = Present)

Site Total

Species 1 2 3 4 5 6 7 8 9 10 11 12 Sites

Actinonaias ligczmentina x x X-------- x x 6
1 mb 7emc ricata x x x x x x x x x x X 11
ArrC'Onata grandis------------------x- ------ 1

grzndi s
Cyproceia aberti x x x x -- x - x- x 7
Fllipti'o diZatata----------------------X X X 3
FZipsaria ZineoZata x x x x x x x x x x x x 12
Fusconaia ebenz x x x x x x x x x x x x 12
Thuscoraic f~av~a x X -- X x -- _ -- x -- x 7
:arpsiZlis orbiculata x x x x -- X x x x _ 8
[crrpsiis teres x x x- x--- x- x_ X x 8
Larpsi~is ventricosa x - x -- x x xxx X 8
..aor'?aona corpZcznata X---------------X -- 2
r~eptodea fragilis X X X X X X X X X X 10
ligumia rec~ta x x x X- - X X - __ - 7
Mega~onaias gigaritea x-----------X - X X -- 4
Obianaria refliexa x x x x x X - X X X X X 11
Obvaria olivaria x x x x x -------X X X- 8
PZectornerus dornbeyanus x x x x x -- x x x xx 10
Fleurobema cordatum x -- x -- x-------- x x 6
EZeurobena pyramida tun ----- ---- ------- --- - -- 2
Pot am i~us Zaevisszmra--------------------- -- 1
Potarnilus ' urpuratus x x -- x x x x x - x xx 10
Ptychobran3 ' us--------------------X----------1

occidentalis
Quadrula cylindrica x x x- x- X X X X X 9
Quadrulla metanevra x x x x x x- x x x x-_ 10
OuadruZa nodulata x----------- x x x x - x x 8
,,uadru~ia pustulosa x x x x x x x x x x x x 12
QuadruZa quadrula x x - x x- x x x x- 8
.ritogoria verrucosa x x x x x x x x -- -- x 10
rrunciZNa truncata x x -- x x x _ -- x -- X X 8
CcrbicuZa flurninea---------------- x x------ ---- 3

Total species 25 20 15 18 18 16 11 24 12 21 26 17

NOTE: This table represents fresh shells and relicts. Live specimens (Ta-
bles Al and A3) were found as relicts and fresh shells. With the ex-
ception of several fresh ['. orI-icuZata collected at river mile 236.2,
species not found alive were represented by relict shells.
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Table A4

Summary Data by Site for Molluscs Collected in 0.25-sq-m Quadrats,

Using SCUBA Divers, at River Mile 236, 31 October 1986

Site Total
Species 1 2 3 4 5 6 Individuals Percent

ElZipsaria Zineolata -- 7 2 2 1 -- 12 37.5

Fusconaia ebena I -- -- -- I -- 2 6.2

reptodea fragiZis -- I -- 1 -- 2 6.2

ObZiquaria reflexa -- -- 1 1 -- 1 3 9.4

Potcai Zus purpuratus -- I -- -- 1 3.1

Quadrula pustuLosa 1 1 1 7 -- -- 10 31.2

Quadrula quadruZa -- -- 1 -- -- -- 1 3.1

Tritogonia verrucosa -- I -- -- -- -- 1 3.1

Total species 2 5 4 4 2 1

Total individuals 2 11 5 11 2 1

No./sq m 8 44 20 44 8 4
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Table A5

Summary Data for Molluscs Collected With A Brail by Mr. Robert Leisure,

River Mile 236, 30 October 1986

Collection
No. Total Minimum

Species 1 2 Individuals Percent Length, mm

Amblema pZicata 1 -- 1 2.7 114.2

FZ1-*psaria lineolata 7 2 9 24.3 67.9

Fusccnaia ebena -- 1 1 2.7 80.8

LarmpsiZ is ventricosa 1 1 2 5.4 21.0

ObZiquaria refZexa 6 -- 6 16.2 46.5

_ bovaria oZivaria 5 4 9 24.3 40.7

Cuad uZ7a cuZindrica 1 -- 1 2.7 59.2

CuadrZ~a rustut'osa 4 2 6 16.2 60.0

SQuadru~a quadru~a 2 -- 2 5.4 67.5

Total species 8 5

Total individuals 27 10
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